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Catheter with inter and thrombldlscharge device 


(57) This invention relates to a catheter comprising 
a tube^ike iMsic body with a distal anf a proximal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducmg 
thrombi in size arxJ removing them. 

The filter element is formed by a nunt>er of strip- 
shaped wan sections of the basic body defined in 


between longitudinal cuts evenly distr&uled around the 
circumference and furthermore comprises a means for 
moving the sections of the basic body posifibned on 
either side of the wall sections towaids each other In 
order to fnaka the wan sections bend outwaids. 
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Description 

The invention relates to a catheter comprising a 
ttte^ basic body witti a cfislal and a proodmaJ end 
and wherein an expandable flter element has been 5 
anranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to coQect thfonti 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an ent>oltsm. 
The filter element of such a catheter is usuaDy posi- io 
tioned in the vena cava. 

The coOected particles are removed or reduced in 
size by withdrawing the filter or by disintegrating them 
locally. 

When removing the partides by withdrawing the is 
catheter, there is a risk that they might come loose of 
the filter element and stiO win finish up at unwanted posi- 
tions in the blood stream. Removal of the partides by 
allowing them to <Ssintegrate locally can take up quite 
sometime. 

The object of the Invention Is to provide a catheter 
of the type as desa4)ed in the preamble with which the 
said drawtacks are removed. 

This aim is achieved with the catheter accoiding to 
the invention as characterised in daim I.Asa result the 2S 
throntt collected by the filter element can be frag- 
mented and removed from the body. This can be done 
at regular intenrals or |ust before the catheter is 
removed from the body of the patient The wall sections 
defined m between the longitudinal cuts can bend out- 3o 
waids until ttiey make contact with the wall of the blood 
vessel inside of wMch the fiKer element is placed. The 
thrombi an-ested by the filter element are sucked into 
and remain enclosed within thefilter element untill these 
are removed. Prior to introducing the catheter* the wan os 
sections are straightened by moving the ends of the 

body situated on either sUeof thewafl sedtons 
away from each other. As a result the catheter win 
obtain a small cross-section equal to that of the basic 
body not provided with the longftudtruJ cuts, so that the 40 
catheter can be Introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in daim 2. A stream of GquU urxfer pressure. 45 
supplied via the pressure lumen, flows out of the jet noz- 
zle In the form of a jet and engages sections of Ihronfci 
which are fragmented due to the energy of the jet The 
thrombus fragments are conveyed by the jet to the dis* 
charge opening and removed via the discharge lumen, so 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in daim 3. By mov- 
ing the inner and outer tube^ike bodies in relatfon to one 
another the strip-shaped wall sections can be bent out- 
wards or stretched respectively. On introdudng the 55 
catheter, the inner tube^ike body is moved as much as 
possible in the relaliveiy distal direction inskle the outer 
tU>e-IB« body, so that the strip-shaped wall sections win 
be stretched. After positioning the distal end of the cath- 


eter, the inner tube-eke body is moved in the relatively 
proximal direction in the outer tube-Eke body, as a result 
of virfBch the strip-shaped wan sections win bend out- 
wards and consequently form the fSter element 

Additionafly the measure as set out in daim 4 is 
preferat)ly employed. The inner tut}e^ke body s m that 
case essentially made in the form of a suction catheter, 
wherein an parts required for the recftjction and removal 
dedce are received in this inner tube-ltka body. 

By cnptoying the measure as set out in daimSitis 
ensured that the reduction and removal device can con- 
tinue to work properiy without getting blocked. On acti- 
vating the reduction and removal device, first those 
parts of the thfomtii extencfing as far as m between the 
bent wall secSons of the fater element are engaged, 
after which gradually the entire structure is fiagmented 
and removed. 

Preferably the measure as set out in daim 6 is 
emplcyad. The dscharge lumen does not need to be 
connected in that case to a separate source of sudibn. 
As a result of the ejector action a sufTidentftow is main- 
tained in the discharge lumen without applying addi- 
tfonal suction. 

The invention win be ea^Amned in greater detail in 
the following descrption with reference to the attached 
drawings. 

Bgure 1 shows schematically the appGcation of a 
catheter according to the invention. 

Rgure 2 Illustrates the distal end of a catheter 
according to the invention when t>eing positioned in the 
tslood vessel. 

Rgure 3 shows a view corresponding to that of fig- 
ure 2 in which case the fater element is illustrated in 


As is illustrated schematically tn f^ure 1 . a catheter 
1 according to the invention is introduced into a patient 
2, in order to positfon a filter element 3 at the distal end 
ofthecatheterl inside a btood vessel, in particular h 
the vena cava. 

The catheterl conprises a tube^ basic body 4 
with a filter element 3. stm to be es^lained in greater 
detail, at the distal end and a con n ect in g member 5 at 
theproxffnal end. 

The connecting member 5 oonprises in this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner for the purpose of po siti o iMh g the 
catheter 1. 

Furthermore the connecting mente 5 comprises a^ 
discharge connection 7 which is conneded with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is conneded with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a. in a longitudinal direction, movable 
manner. The outer tut>e-like t)ody 13 and the inner tufc)e- 
Gke body 1 4 are connected to each other with their cfistal 
ends. At the very end. a tip 1 7. made of a soft material. 
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duetonoftheeatheterlirtothebtoodvessellZ 

AMhe dfetal end of the outer fube^ike bcdV t3 a 
nunter of tongifuinal cuts 15. distriuted 

rS?!elS^^;rat'r ''"^ 

end orihe ealh«er 1 Wal^ Jif 

IB th. ^-ITi^^ owe fimited distance in relation 

reiatrvB displaceinent of the outer tube^iteb^ltiir 
•mer tube^ike body is the^uy^^^^^I"^ 

wan of the bfood vessel 12. inner 
It will be dear that throfrtsi as frnm » 

the filter elemert fbnned ty the »«|| sertTOlT^ 

ft»<v«a normal nanner through th«e«rtseete«i 

The inner tU>e^ikB body 14 conprisesflwX-. 
mentoned pressure lumen ,8 co.S^'J,^ 

2« connection 8. In the manneriDustS^SS^ ^ 

j« nozzle 19. The et nozzle 19 is directed atV ^ 
cnaige kmien in the inner tube4ike body u wWrh 

lun,jl!1^*'""'''*^"^andihedischaiBe 
End sections Of throiflbicoflected by the later ele- ^ 

«*«e fte thrert. m size and renx^e them. Squa 

8. so that a powrtil BquW jet leaves the pressured 

ir^B^^T^ «^B«* by this liquid 

^and reduced in size by itwehanical action 

d«n>e lumea In ordertostiniulatathetfUmiefk^^ 
va^sourcecanbeoonnWedtotheS^^ 
A* « of the suction aetionT»«Sm»*i 
»e oraduaDy s«ted further into ft. ipaee der«^ 
the«dlsectionsl6wheretheyare8«SS^i!^t^ « 

s^eandufcmatelyremovedviatheSSelS? 
•n.e ,et nozzle 19 and the disd^^pShTaO 

8»ned « re^on to each other in so* a way tK 
now of Gqud leaving the jet nozzle 19 ei»«J. .-^ 

S^f*^ « the disctege 
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II ««l be dear that the thrombi reduction and ds. 
^ir'':^:?* "'^^ eIemem^^^*S 

>»aance tivo: jet n«SL^^^^ 
openings. It ^T^J^^P"^ **arw 
twn and dischamTd^ir^^^^'™^ 

end^SS^tS^t:?^' "**^ 
space der«« b/^L ^T!:^ *' «y outside the 

achieve this, the Iwer wb^M^.^^!!^'?*' " 
tiontotheoutertubeWbSt^ !^ " 
ton. so that the^^Sie b^t^"*- 
stretched again into t^r^aSSSSi^fr 

«««erwi»thenhavBresumed^S5S2S^ 
«<*«.sothafit<a„bewiihd«w^«~""»»- 

Claims 

1. ^«er comprising a tube^ilw basic bod* 
•fetal and a pn»dmal end. wh^^TiSLi 
J^J-^^jhedistalendanexp^^ 

te«of fte basic body defmed in brtwS 
toojWinal arts evenly distributed arourt ftlT 
?^«ta«x^ and furthem»re 

«mw 8d« of the waH sections towards each other 
"orter to nate the wan sections berxJ^lS 

-d^.^«jee*. reducing thrombi in Size a«i 


noMe ewweeted with a pressure lumen insMe tfie 

3. asdaimedinelaiml.e«)riprt^ 

_t>i»*to body and an inner lAe<l» bo* we2ved 
•nsde^ „ a movable manner, whidi are WrtwS 
toea*o*er at their distaf 

^^-«^e<^h«.b.«^^^- 

4. Catheter as claimed in daim 2 and 3. wherein the 
P^e lumen and the cfecharfle lumen hM 
been received inside the inner tube^ike body. ^ 

5. Catheter as darned in daim 4. wherebi the iafnoz. 

^^^^^J^<^ Of the catheter wherein the 
tongrtudinai cuts extend 
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